Background: Being the most common cancer among women worldwide, it is vital to be well-aware of breast cancer risk factors, symptoms and curability. However, few studies have reported breast cancer literacy in students using a validated instrument. Methods: A cross-sectional study was conducted among students of grades 11 and 12 from eleven higher secondary schools, one selected randomly from each ilaka of Parbat district. Questionnaire with modified Comprehensive Breast Cancer Knowledge Test was self-administered to 516 students. Knowledge score was categorized into two categories: 'good knowledge' and 'poor knowledge' taking median score as the cut-off. Chi-square test was used to determine difference in knowledge by socio-demographic factors, including gender. Results: Only 4.8 % of the students responded correctly to at least half of the items, and 1.4 % did not respond correctly to any of the items on risk factors and curability. Physical exercise was identified as a protective factor of breast cancer by 62.4 % of the students. Presence of noncancerous breast lumps (56.6 %) and being overweight (36.4 %) were recognized as the risk factors. Knowledge of lumpectomy and radiation therapy for treatment of breast cancer was reported by 42.8 % of students, while only 39.0 % were aware of the availability of treatment therapies other than mastectomy. Males were significantly better informed than females (χ 2 = 4.02, p = 0.045). Pain in the breast (23.3 %), change in the shape of the breast (20.0 %) and discharge of pus (14.1 %) were the three most commonly recognized symptoms. Nearly one in two (47.1 %) students indicated that the school curriculum inadequately informed them on breast cancer. Conclusion: Our study demonstrates poor knowledge on breast cancer risk factors, symptoms and curability among higher secondary school students in Western Nepal. Still, several myths regarding breast cancer persist. Half of the students had the perception that school curriculum inadequately informed them on breast cancer. Future studies should aim at the measures necessary to address the inadequate knowledge, along with the perceived gap in school curriculum.
Background
Global statistics suggest that breast cancer is the most frequently diagnosed and a leading cause of death in women [1] . In South Asia, it is the most common malignancy among women [2] , is detected more often in younger females and at a more advanced stage as compared to females of other regions [1] . This is partly due to inaccessibility to screening and diagnostic facilities, illiteracy, lack of prompt decision making and females being uninformed about early detection of breast cancer [3] . Preparedness and regular monitoring of cancer is the weakest in this region as population-based registries, plans of action and strategies are almost non-existent, which further adds to the agony. Targeting the modifiable factors like illiteracy regarding breast cancer symptoms and its early detection ameliorates the disease burden at the population level. With the refutation of the long-held belief that South Asian population are at a lower risk of breast cancer than the rest of the world [4] , studies assessing the level of awareness and the state of preparedness are deemed further essential.
A bitter truth -Nepal has no national registries for cancer and the reported prevalence of cancer varies with different studies [5] . A hospital based study suggests that knowledge regarding breast cancer is low [6] , despite it being the second most common cancer among women in Nepal [7] . The incidence of breast cancer is high among younger, premenopausal women; most of the cases being diagnosed at an advanced stagewhen the likelihood of successful treatment is very low [8, 9] . Clinical evidence reveals that breast cancer at a younger age has a greater likelihood of death owing to delayed diagnosis of the disease [10] . Therefore, higher rates of breast cancer in younger age demand early intervention.
Interventions promoting healthy behaviors and practices in early adolescence have a great role in preventing breast cancer as some of these behaviors are developed at this stage of life. Targeting adolescents is crucial for the success of any prevention efforts, also because they constitute a major proportion of population. Adolescent students are very receptive to information [11] , and therefore, healthy behaviors established at this phase of life are most likely to be continued [12] . Similarly, the role of men in health service provision and decision making is well noted [13] . However, very few studies have considered assessing men's knowledge and awareness in relation to breast cancer [13] [14] [15] .
In light of the evidences mentioned above, this study aims to explore the literacy of breast cancer risk factors, curability and its symptoms among the higher secondary students of Western Nepal. We focus on the difference in knowledge by sociodemographic factors, including gender.
Methods

Study design and setting
A cross-sectional study among the higher secondary students of Parbat district of Nepal was conducted. Parbat is a hilly district in Western Nepal with an area of 494 km 2 , population of 146,590 in 2011 of which 29,312 are aged 14-22 years and 12,645 attend a school [16] . Districts in Nepal have lower administrative divisions known as ilakas (sub-districts) and Parbat district consists of 11 such ilakas. Parbat represents a typical Nepalese hilly community with shades of both the urban and the rural lifestyles. 
Sample size and selection of participants
Considering that 25 % of students are acquainted to the risk factors and symptoms of breast cancer [17] , a sample size of 520 was optimal for a desired 95 % confidence interval, considering 4 % allowable error and 15 % nonresponse rate. The process of sampling involved random selection of a school from each ilaka. In the second stage, the principals of respective schools were contacted, briefed about the study objectives and asked for their permission to collect data. In order to attain the desired sample size, the number of students to be recruited from each school in proportion to the enrollment size was determined. Lottery method was used to randomly select the allocated number of students from attendance register at each school. Out of 530 students approached, none declined from participation in the study. Complete information was obtained from 516 participants and the responses of 14 participants were discarded because of missing information (Fig. 1 ).
Data collection
The study objectives along with the correct technique to provide responses were explained and the questionnaires were distributed to the students. PMB, KT, SD, SB and RD carried out the data collection at the regular classroom of the students. Teachers were not present in the classroom at the time of enumeration, and the students were seated such that anonymity of responses was assured.
The Comprehensive Breast Cancer Knowledge Test (CBCKT) was used, with some contextual modifications. The original tool consists 20 items (12 statements on general awareness and 8 statements on curability), with reliability coefficient of 0.71 [18] . Two statements from the original tool were removed as they were specific to women of United States. An addition of 5 statements was made to the questionnaire considering the recently available evidences on the effects of early menarche, delayed menopause, physical activity, oral contraceptive pills and breastfeeding on breast cancer [19, 20] . Response alternatives included 'Yes' , 'No' and 'Don't know' (see Additional file 1). The questionnaire, which was in Nepali language, was previously pretested to a sample of 40 students from a higher secondary school of Kathmandu district, and was reviewed for language and comprehension.
Demographic information (age, sex, ethnicity and religion) and status of tobacco and alcohol consumption were obtained from the participants. Information regarding the family structure, family history of cancer and monthly family income of the students were also recorded. Students were asked for their perspectives on the adequacy of the breast cancer information in their curriculum. Sources of information regarding breast cancer and breast cancer symptoms, that were originally not a part of the CBCKT, were also recorded. Students were provided with a list of symptoms as options, and were asked to select potential symptoms of breast cancer.
Data analysis
Data entry was carried out in EpiData 3.1 while all the analyses were performed in SPSS version 21 (SPSS, Chicago, Illinois, USA). Frequency and percentage were generated for responses to knowledge statements and socio-demographic variables. For a correct response to any of the 23 items on the questionnaire, a score of 1 was provided while an incorrect response or a response indicating 'Don't know' was scored 0. A composite score of all the items combined was calculated which could range from 0-23. Median value of the composite score was 7.0 (slightly greater than the mean: 6.65). Knowledge score, after dichotomization taking the median as the cut-off, was grouped into two categories: 'good knowledge' and 'poor knowledge'. Comparison of knowledge level with personal characteristics of students was made using chi-squared test, p-value <0.05 taken as statistically significant.
Ethics
This study was approved by the Department of Community Medicine and Public Health (DCMPH), Maharajgunj Medical Campus (Ref. No. 105-072-073). During the ethical review, the need for parental consent for participants aged <16 years was waived by the DCMPH owing to the non-interventional and non-invasive study design. Prior to data collection, permission was obtained from the District Education Office and school principals. We obtained written informed consent from all the participants after explaining the study objectives. No financial incentive was provided to the participants. Participants were assured of anonymity and were informed of their right to voluntary participation and withdraw from the study at any stage.
Results
Characteristics of participants
Participants belonged to an age group of 14 to 22 years with mean of 16.92 years (SD = 1.13). More than half of the participants (54.8 %) were female, 71.3 % were Brahmin/Chhetri and 95.0 % were Hindu. A majority of the participants (62.0 %) studied in grade 12, 1.9 % were tobacco users and 1.7 % consumed alcohol. One in every five participants (20.2 %) had a family history of cancer. Knowledge of students varied significantly with gender (χ 2 = 4.02, p = 0.045) ( Table 1) .
Nearly half of the participants (47.1 %) perceived that the school curriculum inadequately informed them on breast cancer. One-in-four students (24.8 %) had heard misinformed that breast cancer is rare in older women (aged >70 years) ( Table 2) . Table 3) .
Curability of breast cancer
Symptoms of breast cancer
Only 39.5 % of the students chose at least one symptom of breast cancer from the list provided. Pain in the breast was the most commonly suggested symptom, reported by 23.6 % of male students and 23.0 % of female students. Change in shape of the breast was the second most common symptom reported; 20.6 % of males and 19.4 % of females mentioned it ( Table 4 ).
Source of information regarding breast cancer
The majority of students (70.9 %) reported television/ radio as the most common source of information on breast cancer. Other sources, reported in descending order of frequency were: teachers (26.0 %), textbooks (25.8 %), health workers (25.2 %), friends/relatives (24.2 %), newspapers (23.6 %) and poster/pamphlets (10.5 %) ( Fig. 2 ).
Discussion
Most of the students had misleading information about age, early menarche and delayed menopause as the risk Fig. 2 Sources of information factors. More than half of the respondents, regardless of their sex, were not well-informed about the risk possessed by regular intake of oral contraceptive pills (OCPs). Many respondents did not know that breast cancer can be prevented at an early stage if diagnosed properly. A substantial proportion of students had myths that early detection of breast cancer has no benefits on success of treatment, and hard blow to the breast causes breast cancer. This depicts the abysmal level of awareness and ignorance of risk factors in the community. Being less aware about the screening methods and treatment modalities can be a barrier to seek screening and detection services thus causing a delay in diagnosis and treatment. In breast cancer, the more advanced the disease, the lower the chance of survival [21] .
Age, educational level, household income and family history of breast cancer are reported to be significantly associated with the knowledge level [22, 23] . However, the study did not reveal such association. The study shows that male students were better informed of breast cancer risk factors and curability than their female counterparts. This finding is consistent with the findings of a previous study by McMenamin et al. [15] . Though females are at a higher risk of the disease, they are generally less informed than the male population. This apparent difference in knowledge between the genders might be accounted for difference in access to health information between genders, and social restrictiveness.
By knowing a simple measure like BSE, women can decrease the risk of breast cancer by early detection and prompt treatment. The study showed that less than onefourth of the respondents had heard of BSE. Of the people who have heard of BSE, few know the correct practice [24, 25] . Practice of BSE, as explained by the Health Belief Model, is shaped by the interaction of perceived susceptibility, benefits, perceived seriousness, self-efficacy and perceived barriers [25, 26] . So, with fewer percentage of respondents who have merely heard of BSE, one can easily imagine that, in this study, students who can actually perform it might be negligible.
The most common source of information related to the breast cancer was Television/Radio which is similar to the findings reported by previous studies [27, 28] . This stresses that health education programs through Television/Radio can be most effective in promoting and modifying healthy behavior in our study population. Teachers, Textbook, Health workers and Friends/relatives share similar but account for low percentage in the source of information.
Knowledge regarding the symptoms of breast cancer is of importance as a layman seeks health services depending on his/her literacy of these symptoms. In this study, only less than half of the students could mention at least one symptom of breast cancer. The three most commonly cited symptoms of breast cancer were pain in breast, change in breast shape and discharge of pus from the nipple. Our findings are consistent with a previous study conducted among Australian women, in which these three symptoms were reported by a major proportion of participants [29] .
It is important to note that in most of the items, a high percentage of the students replied with a 'Don't know' response. This depicts that the students have no idea regarding the risk factors and curability of breast cancer. Further, nearly half of the students perceived existing school curriculum inadequate to be well-aware on breast cancer.
As higher secondary students are in age of making reproductive choices; they should, therefore, be aware about the risks linked with oral contraceptive use. While most of the biological risk factors are non-modifiable, some behaviors like use of oral contraceptive, physical exercise, breastfeeding and initiation of regular BSE at an early age can reduce the risk of developing breast cancer. There is a scope to promote BSE among the adolescent girls in schools when health education campaigns about breast cancer are launched in partnership with schools, parents and community organizations in our study population. As breast cancer screening is likely to increase flow of patients seeking care, any further effort for screening should come along with capacity building of hospitals in detection, treatment and care of people with potential cancers.
The result of this study found that students have a poor knowledge on many breast cancer risk factors, symptoms and curability. There is a need to boost knowledge of students, especially female students. National Health Education, Information and Communication Centre and concerned stakeholders should design awareness programs to sensitize women as well as men, family, and the general community about breast cancer and its early detection measures.
However, the study has few limitations. The instrument used for the assessment of knowledge has not been validated in the Nepalese context, so, room for questioning the construct validity of the tool is present. Besides, all the schools included in this study were public and were drawn from one hilly district of Nepal. This might limit the generalization of our findings to students from private schools and to other districts from the plains. Still, this study will be valuable to frame relevant awareness activities and to guide policy measures considering the context where no literature on breast cancer awareness is available.
Conclusion
This study demonstrates that students have poor knowledge on many breast cancer risk factors, symptoms and curability. Furthermore, most of the students had
